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Design of Microstrip Directional Couplers with High Isolation
Using Current Detour
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Abstract

This paper proposes new microstrip directional couplers with high directivity using current path detour to compensate for unequal
even- and odd-mode phase velocities in the U-NII upper band (5.725~5.850 GHz). The proposed method involves matching the phase
velocities of even and odd modes by designing a longer current path for the odd mode, whose phase velocity is faster than that of
the even mode. The proposed idea is demonstrated by the design of two directional couplers: one is a directional coupler with triangular
edges on each side of the coupling area, and the other is a coupler with circular patterns in the coupling gap. The measurement results
of the proposed two directional couplers exhibited an isolation of more than 38.6 dB and 46.0 dB, respectively, and a directivity of
more than 25.7 dB and 29.7 dB, respectively. Compared to the conventional structures, the directivity of the proposed structures was
enhanced by more than 10.8 dB and 14.8 dB, respectively.
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Fig. 4. Layout of conventional microstrip directional coupler
and current paths of even- and odd- mode.
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Table 1. Geometrical parameters of conventional microstrip
directional couplers.

Parameters Value (mm)
4 1.46
W, 1.52
L 733
L 5.35
S 0.30
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Fig. 5. Layout of proposed directional coupler using tri-
angular edge and current paths of even- and odd-
mode.
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Table 2. Geometrical parameters of proposed directional
coupler using triangular edge.

Parameters Value (mm)
m 1.46
W, 1.52
L 6.55
L 4.90
S 0.30
X 3.17
Y 0.88
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Fig. 6. Layout of proposed directional coupler using cir-
cular patterns and current paths of even- and odd-
mode.
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Table 3. Geometrical parameters of proposed directional
coupler using circular patterns.
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Fig. 8. Fabricated microstrip directional coupler.
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Table 4. Summary of the performances of the proposed
and conventional structure.

f LL | Coupling | Isolation | Directivity
(GHz) | (dB) | (dB) (dB) (dB)

Conventional 1.1 133 2717 144

Triangular | g o1yl 30 | 402 | 272
edge

Circular slot 09 16.3 46.0 29.7
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